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Introduction
Large-scaleafforestationof former agricultural lands in the Lower Mississippi Alluvial Valley

(LMAV) is one of the largestforest restorationefforts in the world and continuesto attract interest
from landowners,policy makers,scientists,and managers.The decision by many landownersto
afforesttheselandshasbeenaidedin part by the increasedavailability of public and privateincentive
programssuchas the WetlandsReserveProgram(WRP). The WRPprovidesa landownerwith a one-
time easementpayment,technicalexpertise,and reimbursementfor part or all of the afforestation
costs.Large-scaleafforestationis occurringon thousandsof hectaresin the LMAV (King andKeeland
1999; Stanturfetal.2000; Schoenholtzet al. 2001).

Early resultsfrom the WRPwere discouraging(Stanturfet al. 200la); seedlingandacornsurvival
rateswerelow, despitemuchavailableinformationon plantingand directseedingtechniques(Stanturf
et al. 1998).Although the basictechniquesfor afforestingnativehardwoodspecieshavebeenworked
out, few studies comparedseveral techniques on the same site. In responseto questionsfrom
managers,we undertook a study to compareoperational techniquesfor afforesting bottomland
hardwoods. In addition to standardapproachesof planting bare-rootseedlingsand direct seeding
acorns,we includedan interplantingtechniqueusinga fast-growing,nativespecies(Populus deltoides
Bartr. ex Marsh.) with an oak species(Quercusnuttallji Palmer)and anothertreatmentof doing
nothinganddependingupon naturalinvasion.The specificobjectivesof thestudywereto demonstrate
and comparefour restoration techniquesin terms of survival, accretionof vertical structure, and
speciesdiversity.

Methodology
The studywas locatedin SharkeyCounty,MS (N32058’ W90 O44~) in the YazooRiver Basin.The

land was activelycroppeduntil the study was established.The hydrologic andedaphicconditionsof
the study site were typical of land available for restoration in LMAV. Soils were mappedas the
Sharkey seriesof very-fine, smectitic, thermic chromic Epiaquerts.Sharkey soils consistof poorly
drainedclaysformedin fine texturedsedimentin slackwaterareasin theMississippiRiver floodplain.
The shrink-swcll natureof Vertisols resultsin 2 to 10 cm wide cracks up to 1.5 m deepthat form
under dry conditions,andclosewhensaturated.

The cxperimentwas a randomizedcompleteblock designwith threereplicateslocatedin different
portions of the tract. Treatmentplots were 8.1 ha and approximatelyrectangular.Treatmentswere
chosento representa gradient in restorationintensity, from natural invasion, direct seedingNuttall
oak,planling Nullall oak, to interplantingeasterncottonwoodwith Nuttall oak. The natural invasion
treatmentwas 11w baselineto comparepassiveversusactive restoration.Direct seedingand planting
bareroot seedlingsarc routinely used restorationtechniquesin the LMAV under federal incentive
programs(Slanluri Cl a!. 2000). The interplantingtechniquecombinesa fastgrowingspecies,eastern
cottonwood, is a nursecrop lbr the slowergrowingoak. The cottonwoodcanbe harvestedin as little
as 10 years.piovidiin’ a liiiancial return to the landowner(StanturfandPortwood1999).
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Direct seedingandplanting treatmentswere installedin February1995 and the cottonwoodwas
plantedin the interplantingtreatmentin March 1995. Acorns for the direct seedingtreatmentwere
collected from nearbynatural stands, placed in water and non-viable acorns that floated were
discarded.Acorns were storedin ventilatedpolyethylenebagsat 1.7 0C until sowing. Acorns were
machinesownby Fish andWildlife Servicestaffin May 1995. Spacingwas 1.1 m by 3.7m, with one
acorn placed at each planting spot. Bareroot 1-0 Nuttall oak seedlingswere obtained from a
commercialnursery.Oak seedlingsweremachineplantedby FishandWildlife Servicestaffin March
1995 at 3.7 m by 3.7 m spacing.

Easterncottonwoodcuttings were hand plantedaccording to proceduresusedoperationally by
forest industry (Stanturfet al. 200Ib). Fourcommerciallyavailablecloneswereplantedat 3.7 m by
3.7 m spacing.Threeclones had beenselectedfrom nativepopulationsalongthe Mississippi River
(5T66, 5T72, 5T75) and one was from an east Texas population(57C1); all four clonesare used
operationally.Clonal material was provided by Crown Vantage(now Tembek) and grown in their
nursery at Fitler, MS. Two growing seasonslater~ (March 1997), Nuttall oak seedlingswere
interplantedunder the cottonwood.Oakswere plantedbetweenevery othercottonwoodrow so the
cottonwoodcan be harvestedwithout damageto the oaks.Spacingfor theseoakseedlingswas 3.7 m
by 7.4m.

Fourpermanentmeasurementplots wereinstalledin eachtreatmentplot in autumn1995. Survival,
height and diametergrowth were measuredin the active restorationtreatmentsannuallythrough the
fifth growing season.Height anddiameterdata were collectedfor all woody stems in the natural
invasion treatment annually beginning with the second growing season. The interplanted oak
seedlings,plantedafterthe secondgrowingseasonofthe overstory,weremeasuredannually.

ResultsandDiscussion
Therewere no significant differencesin soil chemical propertiesat any depthbetweenthe four

restorationtreatments.Soil bulk densitywas not significantly different for the treatments,although
thereweresignificant differencesbetweenblocks. After five growingseasons,the cottonwoodswere
the tallest trees and hadthe greatestdensity.Heightof plantedoaksaveragedalmost 1.4 m andwas
significantly taller than the directseededandinterplantedoaks,whichdid not differ. Even thoughthe
direct-seededoakshad beengrowingon the site two yearslonger thanthe interplantedoaks,theywere
not significantly taller. The direct-seededoaks had greaterdiameterthan the interplantedand they
accumulatedmorebiomass

The abandonedsoybeanfield was invadedover time by woodyspeciesdisseminatedby wind and
by birds. Swampdogwood(Cornus stricta), commonpersimmon(Diospyrosvirginiana), greenash
(Fraxinus pennsylvanica),sugarberry (Celtis laevigata), American elm (Ulmus Americana),
hawthorns(Craetaegusspecies),cedarelm (Ulmus crass~folia),honeylocust(Gleditsia triacanthos),
anddeciduousholly (hexdecidua)werethe woodyspeciesfound in the measurementplots.

This project was designedto test onealternativeafforestationtechniquethat combinesa faster
growing specieswith a slower growing speciesand to contrastthis techniquewith moretraditional
approachesof planting barerootseedlingsor direct seedingof acorns.The control treatmentfor this
study is to do nothing andallow naturalinvasion to occur. The earlygrowth of cottonwoodallowed
for the rapidestablishmentof a forest canopy.The advantageof this canopyis that it maylenditself to
acceleratingnatural successionby attractingbirdsandsmallmammalsthat arevectorsfor dispersalof
heavyseed.The major disadvantageof purecottonwoodplantationsto wildlife maybe thepaucityof
hardmast.Although somemayalsofeel that the intensivecultivation neededto establishcottonwood
works against restoration goals, other studieshave found that wildlife importancevalues for all
wildlife food plants in cottonwoodplantationsstudiedpeakedin thc fourth, fifth andsixth growing
season.The interplantingschemeunder studyherewill providefor hard mast;oncecultivation ceases
afterestablishment,otherherbaceousplantswill establish.
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